Men with muscle dysmorphia (MD) Lantz, & Cornelius, 2004) 
satisfied with the way their bodies appear and can even lead to body image distortion. Body dissatisfaction and body image distortion are among the defining symptoms of MD (Grieve, Truba, & Bowersox, 2009) .
The ideal male body image is growing steadily more muscular. For example, Pope, Olivardia, Gruber, and Borowiecki (1999) found that each generation of action figures (e.g., GI Joe, Iron Man, Batman) is consistently more muscular than their predecessors. Many of these figures display the physiques of advanced bodybuilders and some display levels of muscularity far exceeding the outer limits of actual human attainment. Boys as young as six years of age experience pressure toward a more muscular physique, and 95 percent of American males report that they would prefer to be more muscular (Murray et al., 2012) .
HISTORY AND DESCRIPTION OF MUSCLE DYSMORPHIA
MD was referred to originally as "reverse anorexia," a term that was introduced in 1993 by Pope, Katz, and Hudson and later reached public awareness through the publication of The Adonis Complex by Pope, Phillips, and Olivardia (2000) . The term reverse anorexia was chosen because of its similarities to anorexia nervosa (AN), including: (a) the presence of both perceptual and affective symptoms, (b) preoccupation with appearance and experiencing extreme distress and anxiety associated with these preoccupations, (c) wearing of oversized clothing to conceal the body, and (d) participating in compulsive behaviors, including strictly monitored food intake and excessive exercise (Pope et al., 1993) . Almost 20 years later, Murray et al. (2012) concluded that the research points to more similarities than differences between MD and eating disorders.
There are some fundamental differences between MD and anorexia, however. Individuals with anorexia perceive themselves as larger than they actually are and engage in pathological eating behavior and exercise to reduce body mass. In contrast, individuals with MD perceive themselves as smaller or weaker than they actually are and engage in pathological eating and exercise behaviors aimed at increasing muscularity (Olivardia, 2001 ). However, Maida & Armstrong (2005) noted that some people with MD are less preoccupied with being too small and thin, and are more focused on reducing body fat and maximizing muscle. Choi, Pope, and Olivardia (2002) explored the nature of MD by examining body image perceptions in male weightlifters, one group with MD and one without. They reported that individuals with MD have a poorer body image, are concerned about gaining fat, and consider themselves to be less healthy.
According to Pope, Gruber, Choi, Olivardia, and Phillips (1997) , the diagnostic criteria for MD should include several fundamental characteristics: (a) the person has a preoccupation with the idea that his or her body is not sufficiently lean and muscular; (b) the preoccupation causes clinically significant distress or impairment in social, occupational, or other important areas of functioning; (c) the primary focus of the preoccupation and behaviors is on being too small or inadequately muscular, as distinguished from fear of being fat, as in anorexia nervosa, or a primary preoccupation only with other aspects of appearance, as in other forms of body dysmorphic disorder. These proposed diagnostic criteria were based on the DSM-IV criteria for body dysmorphic disorder and were later supported by Olivardia (2004) .
Despite being more muscular than average, individuals with MD are preoccupied with the idea that they are not sufficiently lean and muscular. This preoccupation with body shape is persistent and causes significant impairment or distress in daily functioning (Grieve, 2007; Hildebrant, Langenbucher, & Schlundt, 2004) . These individuals often avoid social situations, reduce their frequency of social interaction, and give up occupational and recreational activities in order to maintain a strict workout and diet schedule (Davey & Bishop, 2006; Grieve, 2007; Rohman, 2009) . People with muscle dysmorphia also continue to work out, diet, and use performance-enhancing substances despite adverse physical effects (e.g., dehydration, cardiovascular and kidney problems) and psychological consequences (e.g., anxiety about physique, low self-esteem, depression) (Baghurst & Kissinger, 2009; Davey & Bishop, 2006; Rohman, 2009) .
Individuals with MD also avoid situations in which their bodies are exposed to others or endure such situations with marked distress or intense anxiety due to fear that others will see the perceived defect. The preoccupation with being too small or physically inadequate causes significant anxiety. These thoughts are very intrusive and consuming. Some individuals with this disorder report that their self-esteem rests entirely on how big they are (Olivardia, 2001) .
Men with MD engage in significantly more body-checking behavior than normal men, yet the more they self-check, the greater the negative affect they experience (Walker, Anderson, & Hildebrant, 2009) . Men with MD scrutinize others' appearance as well as their own. They often observe how muscular other men are in an attempt to "measure up." These comparisons often lead the individual to feel even smaller and more inadequate (Olivardia, 2001) . Some individuals with MD experience impaired relationships, including intimate relationships, because of embarrassment about their bodies (Pope, Gruber, Choi, Olivardia, & Phillips, 1997) . Many men with MD report sexual problems because of their negative body image, believing they are too ugly to be sexually attractive (Olivardia, 2001) .
Early studies of MD focused on male weightlifters because they seemed to be the most at-risk group. Hildebrant, Schlundt, Langenbucher, and Chung (2006) evaluated a group of 237 bodybuilders and found that 16.9 percent fit Pope et al.'s (1997) diagnostic criteria for MD, with even more displaying other forms of body dissatisfaction that did not meet the criteria to receive an MD classification. However, muscle dysmorphia is not a condition confined to competitive weightlifters; it is found throughout the male population. Davey and Bishop (2006) found MD in college men and reported similar rates of body dissatisfaction, drive to become more muscular, and disordered eating behaviors in weightlifters and college students. Walker et al. (2009) also reported symptoms of MD in a sample of college men.
Multidimensional Scaling Analysis
Multidimensional scaling analysis is a technique used in the exploratory description of the perceptual and cognitive processes associated with perceptions of widely ranging stimuli in psychology, marketing, educational research, and a host of other disciplines (Giguere, 2006; Jaworska & Chupetlovska-Anastasova, 2009 ). Multidimensional scaling analysis begins with one or more observer's ratings of similarity among all possible pairs of a group of stimuli. This collection of similarity ratings is called a proximity matrix. Methods of obtaining the similarity judgments with which the analysis begins are as many and varied as researcher creativity allows. These similarity judgments are translated into a stimulus map of one, two, or more spatial dimensions, determined by theoretical considerations or various goodness-of-fit criteria, in which each stimulus is represented as a point and distances between stimulus-points capture the observer's similarity judgments. Stimuli judged as being similar are clustered close together in the map; stimuli viewed as different are located more distally. The stimulus map captures the observer's complex perceptions of inter-stimulus similarities in an intuitively appealing visual display.
In addition to summarizing perceptions of stimulus similarity and dissimilarity, multidimensional scaling enables identifying the perceptual attribute dimensions used by observers (consciously or not) in judging inter-stimulus similarity. In fact, the identification of the dimensions that organize the perception of a class of stimuli is the primary goal of multidimensional scaling analysis (Jaworska & Chupetlovska-Anastasova, 2009 ). If observers provide ratings of each stimulus along each of several attribute dimensions, these attributes can be evaluated for their importance in shaping the observer's similarity judgments. Attributes that are identified as especially salient can be drawn into the stimulus map to show the locations of the stimuli along each of the attribute dimensions.
Multidimensional scaling analysis has seen some previous use in studies of body perception, though not the dysmorphia that accompanies MD. Fischer, Dunn, and Thompson (2002) used multidimensional scaling to compare the cognitive social comparison processes of samples of males and females from seventh grade through college, focusing on physical appearance. Both males and females organized self-other comparisons along two primary dimensions: muscularity and weight, but weight was the more important dimension for females and muscularity was more salient for males. The authors also reported that stimulus maps were very similar across the age range examined and concluded that the cognitive processes involved in body perception are fairly well established by the time individuals reach the seventh grade. Buree (1984) asked anorexic and normal-weight women to sort a collection of female body silhouettes according to their similarity, including one identified as most resembling themselves. The silhouettes varied systematically according to the size of breasts, abdomen, and buttocks. The stimulus maps that resulted from the analysis were used to identify dimensions used by both groups in judging female bodies. Buree concluded that anorexic women and women of normal weight were more similar than different in their perceptions of the female body. Treat et al. (2002) reported an extensive series of studies using several variants of multidimensional scaling to study perceptions of the female body. In one of their studies, the researchers used a collection of photos of women that were created specifically to vary along two orthogonal dimensions: facial affect and body size. Bulimic and non-bulimic women judged the photos for similarity and individual differences multidimensional scaling (IND-SCAL) was used to analyze the judgments. The resulting stimulus maps confirmed the researchers' predictions that bulimic women's perceptions were significantly more affected by body size and significantly less guided by characteristics of facial affect. The researchers concluded that using multidimensional scaling analysis to uncover cognitive distortions like this might provide insights useful in therapeutic interactions with individuals with eating disorders.
Multidimensional scaling analysis is a standard methodology in perception psychology and has been used successfully in studies of body perception, especially in females with eating disorders. However, the method has not been applied to examining the body image distortions associated with MD. In the present study, multidimensional scaling was used to uncover the dimensions that organize perceptions of male bodies among men identified as low vs. high in symptoms of muscle dysmorphia. The male body stimulus maps produced using multidimensional scaling allowed us to locate men's hypothetical Actual and Ideal selves to determine what kinds of bodies surrounded these hypothetical entities, and thus, see how the men viewed themselves and the ideal male body. We were able to examine distances between Actual and Ideal selves so as to identify the dimensions along which body dissatisfactions were most pronounced and to compare the magnitude of the body dissatisfaction expressed by low-vs. high-MD men. In sum, multidimensional scaling analysis is an extraordinarily powerful tool for studying perception. This study applied that powerful methodology to the study of men's perceptions of men's bodies.
METHOD Participants
Men between the ages of 18 and 46 were recruited to participate in the present study using announcements in college classes, flyers posted at a university wellness center and commercial health clubs and gyms, person-to-person solicitations at these gyms, and word-ofmouth. Most men recruited from college classes received bonus points or credits toward a research participation requirement. Men recruited from gyms were offered a $50 gift card from a well-known retail chain as an incentive to participate. Data were obtained from 77 participants who provided data either in a laboratory setting or online using SurveyMonkey. The use of online data collection may increase participants' willingness to disclose sensitive information and can therefore be an important technique for studying certain topics (Walker et al., 2009) In an effort to identify and eliminate low-quality data, intra-rater reliability was assessed by having all participants re-rate a subset of 10 rating scale items (described more fully later) from the much larger set of items completed during the course of the research protocol. An intra-rater reliability correlation was calculated for each participant using these ratings and re-ratings. Intra-rater reliability correlations ranged from -.43 to +1.00 (M = .68, SD = .36), but were negatively skewed by some low-reliability cases (Pearson's skewness = -1.41). All data were eliminated from 18 cases (23.4%) found in the lower extended tail below r = .50 of the distribution of intra-rater reliability correlations. All subsequent analyses reported here used only high-quality data from the remaining 59 cases (76.6%) whose mean intra-rater reliability correlation was .85 (SD = .14). There were no significant differences between participants who provided low-and high-quality data on the variables of age, exercise intensity, frequency of dieting, frequency of use of supplements to increase body mass, body mass index, or scores on the Muscle Dysmorphia Inventory (Rhea, Lantz & Cornelius, 2004) , which was used to identify men who were low or high in symptoms of muscle dysmorphia as discussed below. Data were gathered online from 31 high-quality cases, and 28 completed the protocol live. Sample sizes cited subsequently vary slightly from one analysis to another because of small amounts of scattered missing data.
Materials
Informed consent form. Participants read an informed consent form that described the general purpose of the study, guaranteed confidentiality, and provided contact information.
The form was signed by live participants; online participants expressed informed consent by proceeding to the next page of the survey.
Male stimulus photos.
A Google Images Internet search using search terms like "skinny guys," "fat guys," and "muscular guys," yielded an abundance of photos of men that were appropriate to this study and covered a wide range of body types varying in muscularity, fitness, weight, leanness, etc. A set of 25 of these photos, covering the full variability of the male physique, was selected for use in this study. The men depicted were all shirtless. Faces were blacked out and extraneous backgrounds were cropped. Photos were printed in black and white and were assigned identifying numbers at random (photos used in the study are available on request from the first author). In addition to these 25 photos, two cards were included in the deck labeled "Actual Self" and "Ideal Self." Participants were told to treat the Actual Self card as if it were a photo of their real body and the Ideal Self card as though it were a photo of their ideal body as they completed the experimental protocol.
Perceptual dimension rating scales. The protocol had participants rate the stimulus photos on several attribute dimensions in order to evaluate the salience of these dimensions in shaping perceptions of male bodies. Past studies of perceptual organization involving a wide variety of stimuli have found that three semantic dimensions emerge repeatedly as salient: evaluative, potency, and activity (Osgood, Suci, & Tannenbaum, 1957) . Nine bipolar semantic differential rating scales were used in the present study to evaluate these three semantic attribute dimensions as follows : (a) evaluative: good-bad, beautiful-ugly, and healthy-sick; (b) potency: large-small, strong-weak, and masculine-feminine; and (c) activity: active-passive, fast-slow, and hot-cold. Each rating scale consisted of a 5-point Likert scale, with a rating of 1 strongly denoting the first adjective in the pair, a rating of 5 strongly denoting the second adjective, and a rating of 3 denoting neutrality on that dimension. As recommended by Osgood et al. (1957) , ratings on the three rating scales representing each of the three semantic dimensions were averaged to produce more stable measures of those semantic dimensions.
In addition to these three semantic dimensions, participants also rated stimulus photos according to the degree to which they evoked in the participant emotional reactions of: anger, sadness, surprise, disgust, happiness, and fear. These emotions were identified as comprising a cross-culturally common collection of affective experiences, identifiable from facial expressions (Ekman, Friesen, & Ellsworth, 1982) . The emotion rating scales were unipolar and were rated on five scale points, with 1 = none of this emotion was aroused by the photo to 5 = this emotion was strongly aroused by the photo.
Demographic questionnaire. Demographic, diet, and exercise information was obtained using a 13-item questionnaire that asked about age, weight, height, ethnicity, current educational level, current marital and relationship status, frequency of exercise, frequency of dieting behavior, and use of nutritional supplements and anabolic steroids to gain body mass. Height and weight information was combined to yield a body mass index (BMI) for each case, calculated as (weight in pounds x 703) / height in inches 2 .
Muscle Dysmorphia Inventory. The Muscle Dysmorphia Inventory is a self-report instrument that evaluates the presence of MD symptoms across 34 MD-related statements, some typical of MD symptomology (e.g., "I would be inclined to work out against doctor's orders"), and some atypical of MD (e.g., "I am muscular enough"). Participants rated each item on a 6-point Likert scale ranging from 1 (strongly disagree) to 6 (strongly agree). After reverse-scoring some items, an overall score is obtained by summing item ratings, with higher scores indicating stronger MD symptomology. These overall scores were used in the present study to split cases into low-MD and high-MD samples as described later. Although only overall scores were used in the present study, this instrument also provides six subscale scores. In initial psychometric tests (Grieve & Helmick, 2008; Kuennen & Waldron, 2007) , five of the six subscales showed adequate reliability with Cronbach's alpha ranging from .71 to .88. The Muscle Dysmorphia Inventory has good internal consistency with an overall Cronbach's alpha of .87.
Body Assessment Scale. The Body Assessment Scale (Lorenzen, Grieve, & Thomas, 2004 ) is a 25-item scale that measures participants' levels of satisfaction with different aspects of their bodies (i.e., biceps, abdominal muscles, shoulders, weight, face, body shape, etc.). This instrument is designed to measure overall body satisfaction, not just satisfaction with muscularity. Participants indicate their degree of satisfaction with each body area on a 5-point scale that ranges from 1 (strongly negative) to 5 (strongly positive). The Body Assessment Scale is scored by summing the 25 item ratings so that higher scores indicate higher body satisfaction. The scale shows good internal consistency with a Cronbach's alpha of .95 (Grieve & Helmick, 2008; Lorenzen et al., 2004) .
Procedure
Research protocols were slightly different for live and online participants. Live participants completed the study in a laboratory room, typically in groups of two to four participants working independently. This live protocol was used exclusively during the initial stages of data collection to ensure that instructions were clear and that all problems that subsequent online participants might encounter would be understood by the researchers in advance and addressed fully in the written instructions provided to online participants. Online participants received the stimulus photos and written instructions in the mail and then went online to complete the research protocol hosted by SurveyMonkey. After reviewing all stimulus photos, both live and online participants completed the remaining tasks of the research protocol as described below.
Card sorting and similarity judgments. The input to multidimensional scaling analysis is called a proximity matrix. This proximity matrix contains numerical judgments of the similarity between all possible pairs of stimuli-male bodies in the present study. Though it is common in multidimensional scaling analysis for observers to judge the similarity of all possible pairs of stimuli, to have done so in this study, involving this large a number of stimulus photos, would have required a series of 351 judgments-well beyond the motivational limits of most participants. We therefore developed an alternative approach to generating proximity matrices as follows.
In the first step of the procedure, participants were instructed to sort the deck of male stimulus photos into between four and nine piles (this range based on findings from a pilot study), with each pile containing similar bodies. Participants were allowed to make a "pile" of a single photo, including Actual or Ideal Self, if they believed the photo was sufficiently unique. Sorting photos into piles like this provides a binary measure of proximity: If two photos are in the same pile, they are "similar;" if the photos are in different piles, they are "different." Whaley and Longoria (2009) provide an excellent review of how card sort data like these can be prepared for multidimensional scaling analysis. A matrix of binary proximity data can be analyzed directly using multidimensional scaling, but binary proximities are a blunt instrument at best: All stimuli within a given pile treated as equally similar, when they probably are not, and binary proximities also fail to capture the obvious fact that some piles are more similar than other piles. There is no "fix" to the first problem, but in an attempt to rectify the second problem, our participants completed a second step after sorting photos into piles. Once photo piles were created, participants used a 1 (very different) to 8 (very similar) scale to judge the overall similarity between of all possible pairs of piles. As a result, all photo pairs from two piles were assumed to carry the same degree of similarity as the pair of piles of which they were members. For example, if a similarity judgment of 5 was given to Pile A (containing photos 1 and 2) and Pile B (containing photos 3 and 4), then photo pairs 1-3, 1-4, 2-3, and 2-4 were all assumed to have a similarity level of 5. Since the similarity of stimuli within a pile must logically be greater than the similarity between stimuli in separate piles, the inter-stimulus similarity of photos within any given pile was always set at 9, one unit more than the maximum value of 8 that participants were allowed to use in judging the similarity between photo piles. So, in the example above, photo pairs 1-2 (in Pile A) and 3-4 (in Pile B) would each be assigned similarity ratings of 9. This method was a compromise, chosen to achieve a balance between several considerations: (a) using a sufficient number of stimulus photos to cover the variability of the male physique; (b) controlling the work load on study participants; while (c) still squeezing out as much inter-stimulus similarity data as possible.
Perceptual dimension scale ratings. Multidimensional scaling studies often have observers rate stimuli on each of a series of attribute dimensions in order to evaluate the importance of these dimensions in organizing perceptions of the stimulus set. In the present study, with 27 body stimuli and with 15 attribute rating scales, the work load (405 ratings) would have been excessive. We therefore developed an alternative procedure as follows.
Instead of rating each body photo on each attribute, participants rated each of their photo piles on each of the 15 attribute rating scales described previously: nine 5-point bipolar rating scales representing the three bipolar semantic dimensions evaluative, potency, and activity, and six 5-point unipolar emotional reaction rating scales: anger, sadness, surprise, disgust, happiness, and fear. All of the photos in a pile were then assumed to take on the same attribute ratings as the pile of which the photos were members.
Muscle Dysmorphia Inventory. Participants next completed the Muscle Dysmorphia Inventory described previously. Overall scores were used to group participants into low-and high-MD samples for some analyses as described later.
Body Assessment Scale. The Body Assessment Scale followed, also described previously. Since MD has been associated with lowered body satisfaction in earlier studies, the scale was included here to provide validity data for the Muscle Dysmorphia Inventory as a measure of MD.
Intra-subject reliability assessment. The subjective nature of the judgments required of participants in this study made it important to assess the care with which they made their judgments. On the theory that a participant who is being careful in completing one task is likely to be careful in completing the others, one task was targeted for reliability assessment-attribute ratings of stimulus photo piles. After all other ratings and data were submitted, participants re-rated four of their photo piles on a subset of the attribute rating scales, yielding a set of 10 re-ratings from each participant. Intra-rater reliability was measured as the correlation between each participant's initial ratings and his re-ratings. Only data from participants whose intra-rater reliability correlations were .50 or greater were retained for further analysis. This .50 cutoff criterion eliminated the extended lower 23.4 percent tail (N = 18) of a negatively skewed distribution of intra-rater reliability correlations (Pearson's measure of skewness = -1.41) and left us with "high-quality" data from 59 cases showing an average intra-rater reliability correlation of .85 (SD = .14).
RESULTS

Muscle Dysmorphia Inventory Scores: Low-vs. High-MD Groups
Most analyses reported in the sections that follow involve comparisons of men who reported relatively fewer symptoms of muscle dysmorphia on the Muscle Dysmorphia Inventory (low-MD), and men who reported more symptoms (high-MD). Out of 59 highquality cases (defined as those cases with intra-rater reliability correlations of .50 or above), two failed to complete all items of the Muscle Dysmorphia Inventory and could not be grouped, leaving 57 cases for these comparisons. Muscle Dysmorphia Inventory scores for these 57 cases ranged from 36 to 137 (M = 71.63, median = 63.0, SD = 24.83) in a distribution that showed noticeable positive skewness (Pearson's measure of skewness = .97).
An examination of the distribution of scores on the Muscle Dysmorphia Inventory suggested that a score of 84, marking the top quartile of the distribution, would be an appropriate cutoff score to differentiate between low-and high-MD cases. This cutoff score balanced the need to keep the high-MD sample truly "high" (the cases were easily identified as high-scoring outliers in the positively skewed distribution) while simultaneously maintaining a high-MD sample large enough to provide acceptable statistical power in comparisons of low-and high-MD samples. Splitting the cases at a Muscle Dysmorphia Inventory score of 84 produced samples of 41 low-MD cases (M = 58.61, SD = 11.50) and 16 high-MD cases (M = 105.00, SD = 17.27).
Demographic, Dietary, and Exercise Differences between Low-and High-MD Groups
Demographic, dietary, and exercise differences between low-and high-MD participants are summarized in Table 1 (all significance levels reported in this study are two-tail; sample sizes vary as a result of scattered missing data). Low-and high-MD cases did not differ appreciably in height, but high-MD cases did weigh significantly more, and showed a significantly greater average BMI than did low-MD cases. Whether this difference is because high-MD cases were overweight or because they weighed more due to the presence of more highly dense muscle is unknown. As one would predict from the diagnostic features associated with MD, high-MD cases scored significantly lower than low-MD cases on the Body Assessment Scale, reflecting less satisfaction with their physiques and lending validity to the use of the Muscle Dysmorphia Inventory to group cases into low-and high-MD samples. High-MD cases also reported using more dietary supplements intended to increase body mass than did low-MD cases, a difference that closely approached statistical significance.
Multidimensional Scaling Analysis of Male Body Perceptions
The purpose of this research was to examine how men perceive their own bodies and the bodies of other men, and in particular to see how these body perceptions may be altered by MD. Multidimensional scaling analysis was used in this study to: (a) identify perceptual dimensions that are important in organizing men's perception of the male body; (b) compare the salience of these organizing dimensions in low-MD and high-MD men; and (c) identify the perceptual dimensions on which the discrepancies between actual bodies and ideal bodies are greatest among low-MD and high-MD men.
The input to a multidimensional scaling analysis is a proximity matrix consisting of numerical inter-stimulus similarity judgments. ALSCAL multidimensional scaling analyses were used to analyze 57 individual matrices of these similarity judgments; 41 from low-MD cases and 16 from high-MD cases. Similarities were treated as ordinal scale data in these analyses. Both individual and group composite stimulus maps were generated. Note: BMI = Body Mass Index. The notation "n.s." to denote "nonsignificant" is used where the Bonferroni-adjusted p is greater than 1.0.
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In choosing the appropriate number of spatial dimensions into which to map the stimulus points, one's aim is to balance the dual goals of: (a) maximizing the fidelity or goodnessof-fit between the original numerical similarity judgments and the distances of points in the stimulus map (sometimes referred to as minimizing the "stress" of the solution); and (b) achieving parsimony, that is, using the smallest number of dimensions that will adequately represent the observer's judgments. In the present study, two-dimensional solutions were sufficient in all cases: (a) Each successive dimension provides less and less reduction of stress, with the first one or two dimensions typically capturing most of the essential information contained in the individual's similarity judgments (Diekhoff, 1992; Schiffman, Reynolds, & Young, 1981) ; and (b) Two-dimensional solutions produced good to excellent goodness-of-fit for all cases analyzed. In this study, the goodness-of-fit between an individual's original similarity judgments and the mapped distances was measured using the squared correlation between inter-stimulus similarity judgments and inter-stimulus mapped distances. In the two-dimensional solutions, these squared correlations ranged from .74 to 1.00 (M = .93, SD = .06).
Figures 1 and 2 are composite stimulus maps from high-and low-MD groups. There are two striking features of these maps. First, low-and high-MD cases seem largely to agree about which bodies are most similar (proximate) and which are most different (distant). Second, both maps display some distance between Actual Self and Ideal Self, but this distance is noticeably greater among high-MD men. Schiffman et al. (1981) explained how regression analysis can be used to determine the degree to which any given perceptual attribute was important in guiding the similarity judgments that are reflected in an individual's stimulus map and described a method for positioning salient attributes as dimensional vectors in the stimulus map. In any stimulus map, the locations of stimulus points are captured by their numerical coordinates along the horizontal and vertical dimensions of the map. Taken collectively, these coordinates serve as a numerical analog to the visual map. If the individual whose map is being examined has also rated each stimulus in that map along some attribute dimension, then regressing ratings of the stimuli on the attribute dimension (the dependent variable in the regression analysis) on Dimension 1 and Dimension 2 map coordinates of the stimuli (the independent variables in the regression analysis) will produce a multiple correlation, R. The squared multiple correlation, R 2 , then, indicates the proportion of variance in the mapped locations of stimuli that was explained by the perceptual attribute that served as the dependent variable in the analysis. As such, the R 2 value measures the importance or salience of that perceptual attribute in shaping the individual's similarity judgments of the mapped stimulus objects.
Male Body Perceptions Among Low-and High-MD Individuals
In the present study, all nine perceptual attribute dimensions rated by participants-three bipolar semantic dimensions (evaluative, potency, activity) and six unipolar emotional reaction dimensions (anger, sadness, surprise, disgust, happiness, and fear)-were evaluated for their salience in organizing the body perceptions of 41 low-and 16 high-MD participants. Table 2 did not differ significantly in salience levels associated with any of the nine perceptual dimensions examined in this study. That is, low-and high-MD participants not only showed good agreement in their perceptions of body similarity, as shown by their stimulus groupings, but also used the same attribute dimensions in organizing their perceptions of the male body. The five most salient attribute dimensions were the same for both groups: evaluative, potency, activity, disgust, and sadness. The only noticeable difference between the groups, then, was in the magnitude of the difference between Actual and Ideal Selves.
The Actual Self-Ideal Self Discrepancy in Low-and High-MD Individuals
The composite maps of high-MD and low-MD cases (Figures 1 and 2) indicate that high-MD cases experienced a greater Actual Self-Ideal Self discrepancy than did low-MD cases. To examine this difference between low-and high-MD samples, ratings of Actual Self and Ideal Self on the three semantic attribute dimensions and six emotional reaction attribute dimensions were used to calculate for each participant a squared Euclidean distance measure of the difference between ratings given to Actual Self and Ideal Self as follows: 
The Nature of Body Dissatisfaction in Muscle Dysmorphia
Both low-and high-MD men displayed some distance between their Actual and Ideal bodies, but the Actual-Ideal gap was significantly greater for high-MD men. In comparison to their low-MD peers, on which dimensions did high-MD cases most strongly display this exaggerated Actual-Ideal gap? Nine 2 x 2 split-plot factorial ANOVAs were used to examine the Actual-Ideal difference in low-and high-MD men on each of the nine attributes examined in this study. The between-subjects factor in each ANOVA was Groups, with two levels: low-MD and high-MD groups. The within-subjects factor was Bodies, with two levels: Actual Body and Ideal Body. Ratings on the nine perceptual attribute rating scales served as dependent variables in the nine ANOVAs. Table 3 provides descriptive statistics for these analyses. Table 4 summarizes the results of the important Groups x Bodies interaction effects from the ANOVAs. (Only the ANOVA interaction effects are of interest here, as a significant interaction effect indicates that the magnitude of the difference between Actual and Ideal Body ratings depends upon whether one is a member of the low-or high-MD group.) As can be seen in Table 4 , the interaction effect reached statistical significance on four perceptual attribute rating scales: the evaluative and activity semantic dimensions and the emotional reaction dimensions of disgust and happiness.
Multidimensional Scaling Analysis of Muscle Dysmorphia at the Individual Level
Group averages, the focus of the preceding analyses, have a way of washing out the individual peculiarities that really define pathologies like MD. However, multidimensional scaling analysis is not only suited to capturing the mythical "average man" (as in Figures 1  and 2 ), the stimulus maps created using multidimensional scaling can provide a snapshot of an individual's perceptions of a situation, including distorted perceptions (Buser, 1989) .
To illustrate the potential value of multidimensional scaling analysis in understanding MD at the level of the individual case, Figure 3 captures the body similarity judgments of one high-MD case. To facilitate interpretation of the stimulus map, all three semantic perceptual dimensions (evaluative, potency, and activity) and the emotional reaction dimensions with the highest salience for this case (anger, happiness, and disgust) were positioned through his stimulus map using the regression method described by Schiffman et al. (1981) . This high-MD case scored 87 on the Muscle Dysmorphia Inventory (the 77 th percentile among the 57 high-quality participants who provided Muscle Dysmorphia Inventory scores) and was recruited from a gym where he reported exercising six hours a week (59 th percentile), dieting five days per week (88 th percentile), and used supplements to build body mass three days per week (64 th percentile). He is 69 inches tall and weighs 165 pounds, giv- 
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Activity Figure 3 . Individual multidimensional scaling analysis stimulus map for a high-MD case.
ing him a body mass index of 24.36 (39 th percentile). This high-MD case scored 60 on the Body Assessment Scale (14 th percentile), indicating a self-appraisal of his body that was well below average. This man is objectively smaller than average in comparison to other study participants, but he has exaggerated this characteristic. By embedding his Actual Self among photos of men who are even thinner than he is, he indicates that he sees himself as similar to these much thinner men. How did we determine that the men surrounding this man's Actual Self were thinner that him? Seven raters (psychology graduate students and faculty) estimated the BMI of each of the eight stimulus photos surrounding this case's Actual Self in Figure 3 using one of the many body silhouette BMI charts available online. Mean BMI estimates for the eight stimulus photos surrounding this high-MD case's Actual Self showed a mean of 22.19 (SD = 1.84), significantly lower than the case's actual BMI of 24.36, t(7) = -3.34, p = .012, Cohen's d = 1.18. The fact that this individual sees himself as thinner than he really is illustrates one of the body image distortions that is often associated with MD. Also consistent with the defining features of MD, this high-MD case located his Ideal Self in the midst of a collection of stimulus photos of men who are clearly more muscular, indicating his desire to be bigger, stronger, and more muscular.
DISCUSSION
Muscle dysmorphia (MD) is a newcomer to the list of psychopathologies, the term itself only having been introduced as recently as 1993 (Pope et al., 1993) . Consistent with its newcomer status, MD is currently understood and described at the relatively superficial level of its symptoms-a tendency to see oneself as unsatisfactorily thinner and weaker than is the case, a consuming desire to build muscle, and engage in behaviors aimed at achieving a larger size including special diets, use of supplements (including steroids), and extreme exercise regimens that can consume many hours of the week and may interfere 100 DANILOVA, DIEKHOFF & VANDEHEY Note: The notation "n.s." to denote "nonsignificant" is used where the Bonferroni-adjusted p is greater than 1.0.
with daily functioning (Pope et al., 1997) . Other concerns may be present and include behaviors aimed at controlling appearance such as tanning or hair removal (Hildebrandt et al., 2006) . Much research on MD has focused on elite athletes, self-identified bodybuilders, and power lifters. Our work expands the existing literature by studying typical college students and individuals in the community. In addition, we used a different methodology, multidimensional scaling analysis, to compare the male body perceptions of men who tested low vs. high on symptoms of MD using the Muscle Dysmorphia Inventory.
Some striking similarities in body perceptions were found between low-MD and high-MD samples. Men of both types largely agreed on which male body stimulus photos were similar and which were different, and both groups of men used the same five attribute dimensions to organize their body perceptions: three semantic dimensions-evaluative, potency, and activity; and two dimensions of emotional reaction-disgust and sadness. This suggests a culturally agreed-upon understanding of the male body, including the ideal male body, shared by our participants regardless of exercise lifestyles, fitness levels, or MD symptom levels.
We did identify one difference between low-and high-MD men's body perceptions: High-MD men strongly exaggerated the discrepancy between their ideal and actual bodies when compared to low-MD men. High-MD men, who tend to spend hours working out in the gym and use strict diets and supplements to gain muscle mass, were less satisfied with their bodies than were low-MD men, who, objectively, often have less reason to be satisfied. While this tendency of high-MD men to be more critical of their bodies than low-MD men has been reported previously (e.g., Hildebrandt et al., 2006; Lantz, Rhea, & Cornelius, 2002 ), the present study was able to identify several perceptual attribute dimensions along which this dissatisfaction was most pronounced: the evaluative and activity semantic dimensions and the emotional reaction dimensions of disgust and happiness. This finding suggests that examining men's self-ratings of their actual and ideal bodies on the evaluative, activity, disgust and happiness dimensions are more likely to have utility in the diagnosis and treatment of muscle dysmorphia than are self-appraisals involving other attributes on which both low-and high-MD men show approximately equal actual-ideal discrepancies.
We were somewhat surprised to find that the average body mass index of our high-MD participants was greater than, not less than, that of the low-MD participants. We expected our high-MD sample to contain thinner men, with low BMI values, who wanted to be physically larger and more muscular (Kuennen & Waldron, 2007) . However, others have reported similarly elevated BMI's among high-MD men (e.g., Hildebrant et al., 2006; Murray et al., 2012) , a result of the fact that muscle is more dense than fat. It could be that our high-MD men were more heavily-muscled and, as a result, had higher BMI's than low-MD men; BMI tends to be distorted in muscular populations. Or, it may be that our high-MD cases, driven to become more muscular, approached this goal from both directions-from being underweight and from being overweight. This is in contrast to the typical description of the high-MD man as one who sees himself as too small and thin. Along the same lines, Maida & Armstrong (2005) also reported that some men with MD were concerned both with gaining muscle and losing fat.
Much of this paper examined group data, and while it is possible to describe the average case of MD, no single individual diagnosed with that disorder will probably mirror exactly the mythical average. Multidimensional scaling analysis not only generates composite stimulus maps that capture the averaged perceptions of a group, it provides individual maps as well. One such map (Figure 3 ) was used to illustrate the unique value afforded by multidimensional scaling to provide a better understanding of the perceptual and cognitive distortions that occur in MD at the level of the individual.
Individual maps like the one in Figure 3 may have value in the psychotherapeutic process. Several authors have noted that the individual stimulus maps produced by multidimensional scaling not only give the therapist a literal picture of a client's dysfunctional perceptions, potentially useful in diagnostics, but can also provide a model of what a more functional perceptual pattern would look like (Davison, Richards, & Rounds, 1986; Diekhoff, Holder, & Burks, 1988; Treat et al., 2002) . In addition to their diagnostic value, an individual stimulus map can provide a stimulus to guide initial conversations in the context of treating MD. "Why did you locate your Actual Self among these men who are so thin?" "How would you describe the differences between the men with whom you have grouped your Actual Self and your Ideal Self?" "Do you see that you have located extremely muscular men even further toward the positive ends of your organizing perceptual dimensions than your Ideal Self? Given this, do you think you would be satisfied even if you reached your Ideal? Or would you want more?" In addition to serving as an excellent starting point in therapy, maps constructed as therapy progresses can track the therapeutic process over time, and maps created at entry and exit have the potential to provide immediate and concrete evidence of therapeutic effectiveness.
Limitations
Participants were solicited from several sources (e.g., gyms, fitness clubs, a university wellness center, college classes), data were collected both live and online, and different incentives were used to motivate participation among different groups (e.g., course bonus points, satisfaction of a course research participation requirement, gift cards). Walker et al. (2009) reported that homogeneity of samples is of concern in this area of research, and we avoided this. On the other hand, the variety of our sample resulted in a lack of standardization and may have added error variance that reduced statistical power.
The composition of our high-MD sample is also of some concern. Hildebrandt et al. (2004) suggested that MD researchers need to study clinically diagnosed samples; we used only scores on the Muscle Dysmorphia Inventory to identify high-MD cases. In addition, we may have over-stated the incidence of MD in our sample. Estimated rates of MD among bodybuilders vary from 10% (Pope et al., 1993; Pope et al., 1997) to 16.9% (Hildebrant et al., 2006) . In lieu of an established cutoff score for this purpose, we defined high-MD cases as those in the top quartile in the distribution of Muscle Dysmorphia Inventory scores. Although our study included some bodybuilders, only a portion of our participants were recruited from gyms. Still, our high-MD cases were all outliers in the upper tail of the positively skewed distribution of Muscle Dysmorphia Inventory scores, our high-MD cases displayed the significantly lower scores on the Body Assessment Scale that would be expected of high-MD cases, and our high-MD sample used more supplements to build muscle mass than the low-MD sample. Perhaps MD is more common than has previously been reported. It is certainly true that a substantial portion of the male population expresses dissatisfaction with their bodies. Phillips and de Man (2010) found that 56.5% of men thought they were heavier than their ideal weight and another 21.7% wanted to weigh more, and Murray et al. (2012) reported that 95% of American males want to be more muscular. Perhaps body dissatisfaction manifests as MD more commonly than has been estimated previously.
Finally, the choice of perceptual attribute dimensions that are investigated in multidimensional scaling studies is always difficult and often arbitrary. In the present study, the bipolar evaluative, potency, and activity semantic differential dimensions were used because a large body of previous research indicates that these dimensions are relevant to the perception of a wide variety of stimuli (Osgood et al., 1957) . Emotional reaction dimensions anger, sadness, surprise, disgust, happiness, and fear were chosen based on their cross-cultural relevance to tap into the affective side of men's reaction to male body types. Although several of these dimensions were found to be salient in guiding participants' judgments of body similarity, many other dimensions remain to be explored.
CONCLUSIONS
This was a study of the male body perceptions of a diverse sample of men, aged 18-46. The men were screened for symptoms of muscle dysmorphia using the Muscle Dysmorphia Inventory. The distribution of scores was positively skewed and the 16 outliers who occupied the extended upper tail of the distribution formed a "high-MD" sample; the other 41 men formed a "low-MD" comparison sample.
As has also been reported by other researchers, our high-MD sample had a higher body mass index than the low-MD comparison sample. This may be because the BMI is distorted in muscular populations. On the other hand, the finding may suggest that men approach MD from two directions-those who see themselves as too thin and want to be more muscular, and those who see themselves as too heavy and want to be more muscular. The defining features of MD may need to be reconsidered in light of the bi-directional nature of body unhappiness-being either too small and weak or too fat and weak. The Muscle Dysmorphia Inventory, as written, cannot distinguish between these two possible subgroups as it does not ask directly if the respondent sees himself as too thin or too heavy.
Multidimensional scaling analysis was used to study participants' perceptions of male bodies, including the "Ideal" male. Regardless of their scores on the Muscle Dysmorphia Inventory, men organized their perceptions of the male body similarly, along the same attribute dimensions, suggesting a culturally agreed-upon understanding of the male body, including what is "ideal," that transcends individual differences in fitness levels, exercise habits, and MD symptoms. However, high-MD men were significantly less satisfied with their own bodies. Other researchers have commented on the exaggerated body dissatisfaction that accompanies MD, but the present research identified five specific dimensions that define this dissatisfaction. Knowing the dimensionality of the body dissatisfaction that is associated with MD may assist in the diagnosis and treatment of the disorder by focusing selfperception evaluations on the attributes that are most relevant to MD.
We used multidimensional scaling analysis to produce group composite stimulus maps to gain insights into the perceptual characteristics of high-MD men, but individual stimulus maps provided greater insights into the perceptual features of individual men. These individual maps are appealing both as a diagnostic tool and also as a stimulus to initiate discussions between the therapist and MD client.
